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(54) LENS GRINDING WORK DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily perform desired chamfering work 
by providing a dividing means to divide an edge thickness obtained on 
the basis of a detecting result of an edge position detecting means in a 
prescribed shape in the expected ratio over the whole circumference, in 
a chamfering quantity operation means. 

SOLUTION: Chamfering work of a quantity different in a lens shape may 
be performed by a method to designate a different quantity of 
chamfering range to the whole circumference of an edge besides dividing 
an edge thickness in the desired ratio over the whole circumference. For 
example, designation of a lens front face or a rear face to be chamfered, 
a range to change a chamfering quantity and a chamfering quantity 
between it, are designated to a lens shape display 710 on a simulation 
image screen like a drawing. Besides the chamfering quantity is set 
constant, it can also be inputted by the ratio and an offset. In this case, 
corrective processing is performed so as to smooth a joint of a 
designated range. A device performs grinding work on a lens having a 
designated shape by controlling a lens rotating shaft and a lens grinding 
part by obtaining chamfering work data. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A configuration data input means to input the data about the processing configuration of a processed 
tens in the lens grinding process equipment which carries out the grinding process of the periphery of a 
spectacle lens, A KOBA location detection means to obtain the KOBA location of a processed lens based on the 
data inputted into this configuration data input means, A processing data operation means to ask for the 
processing data of roughing of a processed lens, and finish-machining based on the data inputted into the KOBA 
location by this KOBA location detection means, and said configuration data input means, A beveling means to 
move the shaft of this beveling grinding stone relatively to the maintenance shaft of a processed lens with the 
beveling grinding stone which bevels the corner of KOBA of the processed lens which it finish-machined, An 
amount operation means of beveling to make the radius vector angle of a processed lens correspond based on 
the processing data based on said processing data operation means, and to change the amount of beveling, Lens 
grinding process equipment characterized by having the processing control means which controls processing 
based on the result of an operation of this amount operation means of beveling, and said processing data 
operation means. 

[Claim 2] It is lens grinding process equipment characterized by having a division means for dividing by the ratio 
which carries out expected [ of the KOBA thickness from which said amount operation means of beveling is 
acquired in the lens grinding process equipment of claim 1 based on the detection result of said KOBA location 
detection means ] over the perimeter according to a predetermined format. 

[Claim 3] The KOBA thickness divided by said division means in the lens grinding process equipment of claim 2 
is lens grinding process equipment characterized by being the thickness of the arris shoulder after forming an 
arris or a slot. 

[Claim 4] It is lens grinding process equipment characterized by having the offset means which carries out the 
specified quantity offset of the dividing point that ratio division of said amount operation means of beveling was 
further carried out by said division means in the lens grinding process equipment of claim 2, in the direction of an 
optical axis of a processed lens. 

[Claim 5] Either of the lens grinding process equipment of claims 2-4 is lens grinding process equipment 
characterized by having a command means to order it either [ at least ] the ratio divided further or the amount 
of offset by the operator. 

[Claim 6] Lens grinding process equipment characterized by having the display means which carries out the 
graphic display of the configuration of a KOBA corner based on the result of said processing data operation 
means and the amount operation means of beveling further in the lens grinding process equipment of claim 1. 
[Claim 7] Lens grinding process equipment characterized by having an input means for changing the 
configuration of said displayed each part of KOBA further in the lens grinding process equipment of claim 6. 
[Claim 8] Lens grinding process equipment characterized by having an assignment means to specify the KOBA 
corner further displayed on said graphic-display means as arbitration in the lens grinding process equipment of 
claim 6, or to specify beforehand. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lens grinding process equipment which carries out the 
grinding process of the periphery of a spectacle lens, and relates to the still more detailed suitable equipment for 
beveling processing of the KOBA corner of a spectacle lens. 
[0002] 

[Description of the Prior Art] The equipment which carries out the grinding process of the spectacle lens so that 
it may fit into a glasses frame is known. In a glasses store, the periphery of a lens is processed so that the 
configuration of the glasses frame which the visitor selected may be suited, an arris and a slot are formed in 
this, and it attaches in a glasses frame. 

[0003] The lens by which the grinding process was carried out has a corner to the ends of KOBA. If this corner 
is left as it is, it is dangerous for a user, and since it may become the cause of ** and a crack, or breakage, 
generally a processing person will bevel a corner. 

[0004] Conventionally, with the so-called handrail machine with the rotating grinding stone of a cone slant face, 
such beveling processing carried out the pressure welding of KOBA to the beveling grinding stone, while the 
operator held the lens, and it was performing beveling processing of the configuration for which it asks while 
viewing. 
[0005] 

[Problem(s) to be Solved by the Invention] However, beveling by the above handrail machines requires skill, and 
it is not easy. By the unfamiliar operator, the problem that time amount could not be taken or it could not delete 
well in the configuration which carries out expected was in processing. Moreover, such an activity requires a 
burden for an operator. 

[0006] This invention makes it a technical technical problem to offer the lens grinding process equipment which 
can perform easily beveling processing for which it asks in view of the above problems. 

[0007] Moreover, the directions input of the amount of beveling for which it asks according to the thickness of 

KOBA makes it a technical technical problem to offer easy lens grinding process equipment. 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention is 
characterized by having the following configurations. 

[0009] (1) In the lens grinding process equipment which carries out the grinding process of the periphery of a 
spectacle lens A configuration data input means to input the data about the processing configuration of a 
processed lens, A KOBA location detection means to obtain the KOBA location of a processed lens based on 
the data inputted into this configuration data input means, A processing data operation means to ask for the 
processing data of roughing of a processed lens, and finish-machining based on the data inputted into the KOBA 
location by this KOBA location detection means, and said configuration data input means, A beveling means to 
move the shaft of this beveling grinding stone relatively to the maintenance shaft of a processed lens with the 
beveling grinding stone which bevels the corner of KOBA of the processed lens which it finish-machined, It is 
characterized by having an amount operation means of beveling to make the radius vector angle of a processed 
lens correspond based on the processing data based on said processing data operation means, and to change 
the amount of beveling, and the processing control means which controls processing based on the result of an 
operation of this amount operation means of beveling, and said processing data operation means. 
[0010] (2) In the lens grinding process equipment of (1), said amount operation means of beveling is 
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characterized by having a division means for dividing by the ratio which carries out expected [ of the KOBA 
thickness obtained based on the detection result of said KOBA location detection means ] over the perimeter 
according to a predetermined format. 

[0011] (3) In the lens grinding process equipment of (2), KOBA thickness divided by said division means is 
characterized by being the thickness of the arris shoulder after forming an arris or a slot 
[0012] (4) In the lens grinding process equipment of (2), said amount operation means of beveling is 
characterized by having the offset means which carries out the specified quantity offset of the dividing point by 
which ratio division was further carried out with said division means in the direction of an optical axis of a 
processed lens. 

[0013] (5) (2) Either of the lens grinding process equipment of - (4) is characterized by having a command 
means to order it either [ at least ] the ratio divided further or the amount of offset by the operator. 
[0014] (6) In the lens grinding process equipment of (1), it is characterized by having the display means which 
carries out the graphic display of the configuration of a KOBA corner based on the result of said processing data 
operation means and the amount operation means of beveling further. 

[0015] (7) In the lens grinding process equipment of (6), it is characterized by having an input means for 
changing the configuration of said displayed each part of KOBA further. 

[0016] (8) In the lens grinding process equipment of (6), it is characterized by having an assignment means to 
specify the KOBA corner further displayed on said graphic-display means as arbitration, or to specify 
beforehand. 
[0017] 

[Example] Hereafter, one example of this invention is explained based on a drawing. 

[0018] In [configuration of whole equipment] drawing 1 , it is the subbase by which 1 was fixed to MEIMBE-SU 
and 2 was fixed to MEIMBE-SU 1. 100 is the lens chuck upper part, 150 is the lens chuck lower part, and a 
processed lens is pinched with each chuck shaft at the time of processing. Moreover, the lens thickness test 
section 400 is contained at the back side of the subbase 2 of the lower part of the lens chuck upper part 100. 
[0019] 300R and 300L are the lens grinding sections which have a grinding stone for lens grinding in each 
revolution shaft. Each lens grinding sections 300R and 300L are held movable to the subbase 2 at the vertical 
direction and the longitudinal direction, respectively according to the migration device mentioned later. As shown 
in the revolving shaft of lens grinding section 300L at drawing 2 , the rough whetstone stone 30 for plastics and 
the finishing whetstone 31 are attached, and the chamfering-of-the-edge grinding stone 33 for rear faces is 
attached in the soffit side of the rough whetstone stone 30 for the chamfering-ofHhe-edge grinding stone 32 for 
front faces which has a conical surface in the upper bed side of a finishing whetstone 31 further at the same 
axle. The mirror plane finishing whetstone 34 is attached in the revolving shaft of lens grinding section 300R, and 
the same rough whetstone stone 30 for plastics as lens grinding section 300L, the chamfering-ofHhe-edge 
grinding stone 35 with a conical surface for front mirror planes, and the chamfering^of-the-edge grinding stone 
36 for rear-face mirror planes are attached in the same axle. These grinding stone groups are using the 
comparatively small thing the diameter of whose is about 60mm. Moreover, the height of the grinding stone side 
of the chamfering-ofHhe-edge grinding stones 32, 33, 35, and 36 is 4mm, and whenever [ tilt~angle ] is using the 
thing of 45 degrees. 

[0020] The display 10 which displays processing information etc., and the input section 11 which inputs data or 
directs to equipment are formed in the front face of a case of equipment. 12 is the door which can be opened 
and closed. 

[0021] [The configuration of main each part] 

<Lens chuck section> drawing 3 is drawing for explaining the lens chuck upper part 100 and the lens chuck lower 
part 150. 

[0022] (b) DC motor 103 for moving the chuck shaft 121 up and down with an adapter plate 102 is attached in 
the upper part of the fixed block 101 fixed to the lens chuck up subbase 2. A revolution of DC motor 103 is 
transmitted to the delivery screw 105 through a pulley 104, a timing belt 108, and a pulley 107. If the delivery 
screw 105 rotates, according to the nut 124 which gets into gear to this, it will be guided to the guide rail 109 
fixed to the fixed block 101, and the chuck shaft holder 120 will move up and down. The microswitch 110 
attached in the fixed block 101 detects a criteria location when the chuck shaft holder 120 goes up. 
[0023] The pulse motor 130 for rotating the chuck shaft 121 is being fixed to the upper part of the chuck shaft 
holder 120. The revolution of a pulse motor 130 is transmitted to the gear 133 attached in the chuck shaft 121 
through the gear 131 and the junction gear 132 which were attached in the revolving shaft, and the chuck shaft 
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121 rotates it. 124 is the lens holder attached in the chuck shaft 121. 

[0024] It is the gobo with which 135 was attached in photosensor and 136 was attached in the chuck shaft 121, 
and photosensor 135 detects the revolution criteria location of the chuck shaft 121. 

[0025] (b) The chuck shaft 152 of the lens chuck lower part bottom is held pivotable through bearing 153 and 
154 at the chuck shaft holder 151, and the chuck shaft holder 151 is being fixed to MEIMBE-SU 1. The gear 155 
has fixed in the soffit of the chuck shaft 152, the revolution of a pulse motor 156 is transmitted by the gear 
configuration without the same graphic display as the upside chuck shaft 121, and the chuck shaft 152 rotates. 
1 59 is the lens holder attached in the chuck shaft 1 52. 

[0026] It is the gobo with which 157 was attached in photosensor and 158 was attached in the gear 155, and 
photosensor 157 detects the revolution criteria location of the bottom chuck shaft 151. 
[0027] <Migration device of the lens grinding section> drawing 4 is drawing explaining the migration device of 
lens grinding section 300R (since the migration device of lens grinding section 300L is bilateral symmetry, this 
explanation is omitted). Along with two guide rails 202 which fixed in the front face of the subbase 2, it can be 
slid on the vertical slide base 201 up and down. Pulse motor 204R is being fixed to the upper bed of the 
character type screw-holder 203 of KO which fixed to the right lateral of the subbase 2. Coupling of the ball 
screw 205 held pivotable is carried out to the screw-holder 203 at the revolving shaft of pulse motor 204R 206 
is the nut block with the nut screwed in a ball screw 205, and is being fixed to the flank of the vertical slide base 
201. If pulse motor 204R rotates, a ball screw 205 will rotate, and with this revolution, the vertical slide base 201 
is guided at a guide rail 202, and moves up and down. In addition, it is built over the spring 207 between the 
subbase 2 and the vertical slide base 201, and a spring 207 energizes the vertical slide base 201 upwards, 
cancels the load to the lower part of the vertical slide base 201, and makes up-and-down migration easy. 
[0028] Photosensor 208R fixed to the screw-holder 203 detects the location of the gobo 209 fixed to the nut 
block 206, and determines the criteria location of vertical movement of the vertical slide base 201. 
[0029] 210 is a right-and-left slide base to which lens grinding section 300R is fixed, and can slide on right and 
left along with two guide rails 21 1 which fixed in the front face of the vertical slide base 201. The left right 
translation of the right-and-left slide base 210 is the same as that of a vertical migration device fundamentally. 
The character type screw-holder 212 of KO fixes in the soffit section of the vertical slide base 201, and, as for 
the screw-holder 212, a ball screw 213 is held pivotable. Pulse motor 21 4R is being fixed to the flank of the 
screw-holder 212, and coupling of the ball screw 213 is carried out to the revolving shaft. The nut block 215 
fixed to the lower part of the right-and-left slide base 210 is screwing in a ball screw 213. A ball screw 213 
rotates by the revolution of pulse motor 21 4R, and the right-and-left slide base 210 fixed to the nut block 215 
moves to right and left along with a guide rail 21 1. 

[0030] Photosensor 16R fixed to the screw-holder 212 detects the location of the gobo 215 fixed to the nut 
block 215, and determines the criteria location of the left right translation of the right-and-left slide base 210. 
[0031] <Lens grinding section> drawing 5 is a side-face sectional view explaining the configuration of lens 
grinding, section 300R. 301 is a shaft ** machine by which installation immobilization is carried out at the right- 
and-left slide base 210. The housing 305 which holds the revolution shaft 304 extended [ the interior] to the 
mounting beam upper and lower sides in the grinding stone group of rough whetstone stone 30 grade through 
bearing 302 and 303 at the lower part section pivotable is being fixed to the anterior part of the shaft ** 
machine 301. 

[0032] Servo motor 310R for a grinding stone revolution is being fixed to the upper part of the shaft ** machine 
301 through the adapter plate 31 1. The revolution of servo motor 31 OR is transmitted to the revolution shaft 304 
through a pulley 312, a belt 313, and a pulley 306, and, thereby, a grinding stone group rotates it. 
[0033] Since the configuration of lens left grinding section 300L has the same configuration as lens right grinding 
section 300R and bilateral symmetry, the explanation is omitted. 

[0034] The lens grinding sections 300R and 300L on either side move to the upper and lower sides and a 
longitudinal direction to the processed lens ****(ed) by the up-and-down chuck shaft by actuation control of 
the pulse motor of the above-mentioned migration device, respectively. The grinding stone set up by this 
migration performs grinding in contact with a processed lens. In addition, in this example, design arrangement of 
the chuck shaft center (shaft center of the lens chuck upper part 100 and the lens chuck lower part 150) is 
carried out so that it may be located on the straight line which connects the shaft center of both the shafts 304 
of the lens grinding section (refer to drawing 6 ). 

[0035] <Lens thickness test-section> drawing 7 is drawing explaining the lens thickness test section 400. A lens 
thickness test section 400 consists of detection devices which consist of potentiometer 506 grade for detecting 
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the rotation of the sensor plate 510 which detects the revolution of the rolling mechanism of the DC motor (not 
shown) turning around the measurement arm 527 with two feeler pieces 523 and 524, and the measurement arm 
527 etc., and the measurement arm 527, and controls a revolution of a DC motor, the phot switches 504 and 
505, and the measurement arm 527, and acquiring the configuration of the front face of a lens, and a rear face. 
With JP,3-20603,A by the same applicant as the invention in this application etc., since the configuration of this 
lens thickness test section 400 is fundamentally the same, refer to this for it for details. In addition, unlike JP,3- 
20603A the lens thickness test section 400 shown in drawing 7 is moved to a cross direction (the direction of 
an arrow head) to equipment by the order migration means 630, and the movement magnitude is controlled 
based on KOBA processing data. Moreover, since the measurement arm 527 carries out revolution lifting from a 
downward initial position, feelers 523 and 524 are contacted to the front-face refracting interface of a lens, and 
each lens rear-face refracting interface and lens thickness is measured, it is desirable to attach in the revolving 
shaft the coil spring which cancels the load to the lower part of the measurement arm 527. 
[0036] After measurement of lens thickness (KOBA thickness) acquires the configuration of the front-face 
refracting interface of a lens by rotating a lens, making the lens thickness test section 400 get mixed up with the 
order migration means 630, carrying out revolution lifting of the measurement arm 527, and making the feeler 
piece 523 contact the front-face refracting interface of a lens, it makes the feeler piece 524 a degree contact a 
lens rear-face refracting interface, and acquires the configuration (it is fundamentally [ as JP,3-20603,A etc. ] 
the same). 

[0037] <Control-section> drawing 8 is the outline block diagram showing the control system of equipment 600 is 
a control section which controls the whole equipment, and a display 10, the input section 11, a microswitch 110, 
and each photosensor are connected. Moreover, each motor for the object for migration and a revolution is 
connected through drivers 620-628. The drivers 622 and 625 connected to servo motor 31 OR for. lens grinding 
section 300R and servo motor 310L for lens grinding section 300L detect the amount of running torques of the 
servo motors 31 OR and 310L at the time of processing, respectively, and feed it back to a control section 600. A 
control section 600 uses this information for migration control of the lens grinding sections 300R and 300L, and 
control of a lens revolution. 

[0038] 601 is an interface circuitry used for transmission and reception of data, and can connect the computer 
651 and bar code scanner 652 grade which manage the lens frame configuration measuring device 650 and lens 
processing information. The main program memory the program for 602 to operate equipment was remembered 
to be, and 603 are data memory which memorizes the data inputted, lens thickness measurement data, etc. 
[0039] The actuation is explained in equipment with the above configurations. 

[0040] An operator measures the configuration of a glasses frame (piece plate) with a lens frame configuration 
measuring device (reference, such as JP,4-93164,A), and inputs this. The ball type configuration based on 
glasses frame data is shown in a display 10 a graphic form table, and it will be in the condition that processing 
conditions can be inputted. An operator inputs lei AUTODE-TA, such as a wearing person's PD value (and FPD 
value), and height of an optical axis, using the input section 11, looking at the screen displayed on a display 10. 
Then, the construction material of the lens to process, the construction material of a frame, and a processed 
lens input the object for left eyes, or the object for right eyes. Moreover, the assignment input of the processing 
modes, such as arris processing, common processing, and mirror plane processing, is carried out using the input 
section 11. In addition, in processing in the processing pin centerjarge on which it is intensively processed 
according to the order from a glasses store, various data are transmitted to a computer 651 through a public 
communication channel, and it processes it based on this data. Hereafter, after performing arris processing, the 
case where beveling processing is performed is explained. 

[0041] An operator takes predetermined measures against a processed lens, and lays in the chuck shaft 152. If 
preparation of processing is completed, the start switch formed in the input section 1 1 will be pushed, and 
equipment will be operated. 

[0042] A control section 600 controls actuation of a revolution of the order migration means 630, the lens 
thickness test section 400, and the processed lens by which chucking was carried out by the start signal, and 
the KOBA location (KOBA thickness) of the lens which makes the optical-axis location of a lens a zero is 
measured based on layout information, a lens frame configuration, etc. A control section 600 performs arris 
count for obtaining the arris processing data given to a lens according to a predetermined program based on 
KOBA positional information. About calculation of arris processing data, the approach of calculating a curve 
value from a front curve and a rear-face curve, the method of dividing KOBA thickness, the approach of 
combining these, etc. are proposed. For example, since it is indicated by JP,5-212661,A by the same applicant as 
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the invention in this application etc. at the detail, please refer to this. 

[0043] If arris count is completed, it is that as which the arris form of the location in the minimum KOBA 
thickness is displayed on a display 10 (the location of KOBA is movable), and an operator checks the displayed 
arris form, and if satisfactory, he will push a start switch again. 

[0044] Then, the screen of a display 10 switches to the input and simulation screen of the amount of beveling. 
As beveling processing is shown in drawing 9 (a), it bevels so that the perimeter may be covered and the width 
of face (thickness of an arris pars basilaris ossis occipitalis) of the arris shoulder by the side of the lens rear 
face after arris processing may be divided based on a certain ratio (the method of division over the KOBA 
thickness from a front face to a rear face may be used). The ratio of the amount of beveling by the side of a 
lens rear face makes 100% the case where beveling processing is performed to the point that an arris slant face 
and an arris shoulder cross. 

[0045] The input of the amount of beveling can be performed by inputting the numeric value 730 of the beveling 
ratio displayed on the simulation screen shown in drawing 10 with the switch of the input section 11. Moreover, 
offset can also be applied so that only deltad may carry out the parallel displacement of the amount of beveling 
(the processing point P in drawing 9 (a)) divided based on a ratio to a front-face of lens, or rear-face side (refer 
to drawing 9 (b)). In this case, the numeric value 731 of the amount of offset shown in drawing 1 0 is inputted. A 
beveling ratio will be made into "0%" and performing 0.3mm beveling for the amount of offset to "0.3", then 
perimeter KOBA after arris processing uniformly will be meant. 

[0046] In addition, when processing it so that the arris pars basilaris ossis occipitalis in arris processing by the 
finishing whetstone may have a taper side, and in processing it so that the KOBA side in common processing 
may have a taper side, in quest of the KOBA location planned after finish-machining, it considers as the 
foundation of the amount calculation of beveling. Although it can be easily found if the curve on the rear face of 
a lens (front face of a lens) is known since the include angle which the taper side of a finishing whetstone makes 
is known, it can ask for this KOBA location as follows in approximation (refer to drawing 13 ). for example, 
location Q1 where an arris slant face and an arris shoulder cross at the case of arris processing Arris top-most- 
vertices location Q2 etc. — 2 point Q1 corresponding to [ like ] a radius vector include angle, and Q2 The 
perimeter is covered and a KOBA location is measured with the lens thickness measuring device 400. The 
straight line L1 which connects the measured KOBA location of two points is obtained (since a gap of the KOBA 
location planned between these two points and after finish-machining also to the rear—face curve of a lens is 
fully small), there is a KOBA location planned after processing it on the straight line of two points — it is rich, 
and even if it makes, it is almost satisfactory practically — straight line L2 formed at the include angle which the 
taper side of this and a finishing whetstone makes Point Q3 of crossing It considers as the KOBA location 
planned after finish-machining. 

[0047] Moreover, in the case of the loose lens of a lens curve, even if it does not measure such a KOBA 
location of two points, if it is set to some extent as the above value (for example, a chamfering-oM:he-edge 
ratio is made into 6% or more when the include angle which the taper side of a finishing whetstone makes is 2.5 
degrees), chamfering of the edge for which it asks mostly can be performed. 

[0048] Moreover, how to decide the beveling ratio to KOBA is good even if as follows (refer to drawing 14 ). 
straight line L1 which connects for two points as mentioned above the intersection S1 of a chamfering-of-the- 
edge grinding stone side, the intersection S2 of a chamfering-of-the-edge grinding stone and a KOBA side, and 
the above — the distance during two intersections of a point — D1 ** — it carries out. intersection S1 from — 
point S3 that an arris slant face and an arris shoulder cross up to — distance — D2 ** — it carries out. The 
ratio of the amount of chamfering of the edge is distance D2. Receiving distance D1 It is a point S3 at a rate. It 
asks to become the processing point P. 

[0049] A control section 600 obtains a ball mold face picking locus (xn, yn, and zn) (n= 1, 2 and 3, ....N) by 
continuing and asking the perimeter for the processing point P of beveling in KOBA based on the KOBA 
positional information acquired by measurement, the above-mentioned arris positional information, and the input 
directions of the amount of beveling inputted into the list. In addition, the part which does not take the arris 
sides by the side of a lens rear face depending on the KOBA thickness of a lens and the location of an arris also 
comes out. As what does not perform beveling processing, such a part obtains a ball mold face picking locus. 
[0050] Then, a control section 600 performs amendment count which asks for the beveling processing data for 
avoiding interference with the chuck shafts 121 and 152 (chuck holder) and a grinding stone based on the 
obtained ball mold face picking locus (refer to drawing 12 X 

[0051] When the X-axis is set as the longitudinal direction to equipment on the basis of a lens revolving shaft 
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(chuck shafts 121 and 152) and the Z-axis is set as a Y-axis and the height direction for a cross direction, a 

beveling grinding stone side is expressed with a degree type. 

[0052] 

(x-X) 2+(y-Y)2 =(z-Z)2 tan 2 theta .... (several 1) 

Here, the distance of the virtual top-most vertices of the cone grinding stone to a certain criteria location [ in / 
the wheel base of the lens revolving shaft in X shaft orientations and a grinding stone revolving shaft and Y, 
and / in Z / Z shaft orientations ] and theta make X the tilt angle of a grinding stone side. [ the wheel base of 
the lens revolving shaft in Y shaft orientations and a grinding stone revolving shaft ] Therefore, Z Wtan 2 theta 
and [ Z=z-/ {and / and [(x-X) 2+(y-Y) 2] /] ] 1/2 .... (several 2) 

It becomes. With the equipment of an example, it is Y= 0, and since the thing of theta= 45 degrees is used, it is 
tan theta=1, and several 2 formulas are Z=z-{(x-X) 2+y2} 1/2 (several 3) 

It becomes. The height (movement magnitude from a criteria location) of the chamfering-olHhe-edge grinding 
stone which can use effectively the width of face of a chamfering-of-the-edge grinding stone is computed by 
substituting a ball mold face picking locus (xn, yn, and zn) for x, and (y, z) of these several 3 formulas, and 
calculating the maximum of Z, avoiding interference with a grinding stone a lens revolving-shaft side. Moreover, 
in using a circular-cylindrical-coordinates system, it carries out coordinate transformation of x [ several 2 ] of a 
formula, and the y to a spherical coordinate system. 

[0053] As a computational procedure which asks for this, it carries out as follows. In computing the value of 
several 2 Z, the value of X is calculated first. Here, the chamfering-of-the-edge grinding stone 33 (or 36) 
explains taking the case of the case where a lens rear face is beveled. 

[0054] The diameter of a grinding stone of the chamfering-oM:he-edge grinding stone for rear faces performs 
data processing (reference, such as JP,5-212661,A) of the processing amendment (diameter amendment of a 
grinding stone) more nearly two-dimensional than the lowest point as what processes a place with an upper 
diameter of 54mm according to the processing point P a little (offset may be applied to the processing 
amendment locus performed in approximation in the case of roughing), and makes the locus a beveling criteria 
locus. It is Xn which compares this with the minimum locus (beforehand set up by adding the path of a chuck 
holder, and the overall diameter of a grinding stone, and seasoning this with the distance of allowances) of 
beveling, transposes the part with a beveling criteria locus smaller than the minimum locus to the value of the 
minimum locus, and makes this a criteria amendment locus. It obtains. 

[0055] then, beveling criteria amendment locus Xn from — the value of X in the location which makes a lens 
revolving shaft a criteria location is calculated, and several 3 formula of the above-mentioned [ the value of X, 
and a ball mold face picking locus (xn, yn, and zn) ] — substituting — the maximum of Z — asking — this — 
Zmax ** — it carries out. Moreover, the processing location at that time is made into the point processing 
[ beveling ]. Next, only the unit include angle of minute arbitration rotates a ball mold face picking locus (xn, yn, 
and zn) centering on a lens revolving shaft, and it is Zmax at that time like the above-mentioned. It asks. 

computing by setting this angle of rotation to xii (i= 1, 2 and 3 , N), and covering the perimeter — respectively 

— xii The maximum Zmax i of Z, and Xn at that time Xi ** — the beveling processing amendment data (Xi, Zmax 
i, and xii) (i= 1, 2 and 3, ... N) to carry out are obtained. 

[0056] Thus, also in KOBA corresponding to the above-mentioned minimum locus, chamfering-of-the-edge 
processing is attained in the large place of the diameter of a grinding stone by determining previously the value 
(wheel base of a lens revolving shaft and a grinding stone revolving shaft) of X, and amending the movement 
magnitude of a chamfering-of-the-edge grinding stone to Z shaft orientations (the direction of a lens optical 
axis). Therefore, the width of face of a chamfering-of-the-edge grinding stone can be used more for validity, and 
the processible diameter of min can be made small. Moreover, since the value of X is determined previously, 
management of the diameter of min which avoided interference is easy. 

[0057] in addition, Zmax i from — Z shaft-orientations location (an example Zmax i + 30mm) of the overall 
diameter of the chamfering-of-the-edge grinding stone side computed — Zmax i When lower than the KOBA 
location (here KOBA location by the side of a rear face) obtained by KOBA thickness measurement in a location, 
it judges with "Beveling is impossible." The judgment result is displayed on a display 10, and an operator is told 
about it. 

[0058] The simulation screen based on chamfering-of-the-edge processing data is displayed on a display 10 by 
count of the above chamfering-of-the-edge processing data. Drawing 10 is drawing having shown the example of 
a display at this time. The ball type configuration display 710 based on ball type configuration data is displayed 
on a display 10, and the revolution cursor 711 which rotates centering on a processing core further, the mark 
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712 which shows the maximum KOBA thickness location, and the mark 713 which shows the minimum KOBA 
thickness location are displayed on it. Moreover, the beveling cross-section configuration 720 in the KOBA 
location in which the revolution cursor 711 is located is displayed on a screen. In an initial screen, the beveling 
cross-section configuration in the mark 712 which shows the maximum KOBA thickness location is displayed. If 
the revolution cursor 711 is rotated centering on a processing core using the switch of the input section, the 
beveling cross-section configuration corresponding to the radius vector information in the beveling cross- 
section configuration 720 will come to be displayed. 

[0059] The numeric value 730 of a beveling ratio and the numeric value 731 of the amount of offset are changed 
with the switch of the input section 1 1 to change a beveling configuration. A control section 600 does count of 
the data of beveling processing again based on the value by which the modification input was carried out, and 
displays a beveling cross-section configuration based on the result. 

[0060] In addition, if the operator is made to choose from the numeric values prepared beforehand like drawing 
11 , a beveling ratio and the amount of offset mitigate the troublesomeness on actuation, and come to be able to 
do modification simply. 

[0061] Such calculation and a beveling simulation of beveling processing data are another ^K^^^^^t^^^m^^'i^'i^ to 
rear-face beveling and front beveling. 

[0062] If a desired beveling cross-section configuration is acquired, a start switch will be pushed again. 
Roughing, arris processing, and beveling processing are automatically performed one by one by this signal. 
[0063] Both roughing carries out slide migration of the lens grinding sections 300R and 300L at a processed lens 
side, respectively, after making it the rough whetstone stone 30 on either side come to the height location of a 
processed lens. By moving to a processed lens side, the rough whetstone stone 30 on either side carries out 
grinding of the lens gradually from a 2-way, rotating, the movement magnitude by the side of the lens of the 
rough whetstone stone 30 — lens frame configuration information — being based — right and left — it is 
controlled independently each. Moreover, a control section 600 stops the migration by the side of the lens of the 
near rough whetstone stone 30 which reached upper limit torque while stopping a revolution of a processed lens, 
when each amount of running torques of servo motors 31 OR and 31 0L (motor load current) is supervised and the 
amount of running torques reaches predetermined upper limit torque (or a few is returned). The overload 
concerning a processed lens can be prevented by this, and troubles, such as lens breakage, can be avoided. If 
the amount of running torques is set to predetermined torque rise authorization level, a processed lens will be 
rotated again and grinding will be performed. 

[0064] After roughing is completed, it moves to arris processing. Based on the arris processing data memorized 
to data memory 603, a control section 600 controls the height of the arris slot of a finishing whetstone 31 (when 
there are directions of mirror plane processing, a finishing whetstone 34 is used), and migration in the direction 
of a lens, and performs arris processing. 

[0065] If arris processing is completed, it will move to beveling processing succeedingly. Based on the beveling 
processing data memorized to data memory 603, with chamfering-oM:he-edge processing data, a control section 
600 carries out migration control, respectively, and performs the chamfering^oMhe-edge grinding stone 32 for 
front faces, and the chamfering-of-the-edge grinding stone 33 (when there are directions of mirror plane 
processing, the chamfering-of-the-edge grinding stones 35 and 36 are used) for rear faces in the vertical 
direction and the direction of a lens. 

[0066] The height of the chamfering-of-the-edge grinding stone 32 is controlled to be located in the point P of 
the processed lens with a little thicker than the diameter of min diameter of 54mm which rotates however 
processing [ KOBA ]. Beveling processing of the configuration for which it asks is automatically performed by 
migration in this and the direction of a lens. Thereby, it can bevel, using the width of face of a beveling grinding 
stone effectively. 

[0067] Although the above was explained taking the case of arris processing, KOBA thickness from a front face 
to a rear face is targetted for the ratio of the amount of beveling at the time of common processing. Moreover, 
the input of the amount of offset is possible similarly. After a control section 600 obtains the data of a ball mold 
face picking locus based on this input, it performs amendment count mentioned above and obtains beveling 
processing data. 

[0068] Beveling processing of a different amount to a lens configuration divides KOBA thickness (width of face 
of an arris shoulder) by the desired ratio over the perimeter, and also the approach of specifying the range which 
bevels a different amount to the perimeter of KOBA may be used for it For example, the range (the range is 
pinpointed at the starting point and a terminal point) which changes the amount of beveling, and the amount of 
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beveling in the meantime are specified as assignment of the front face of a lens or rear face which bevels to the 
ball type configuration display 710 on a simulation screen like drawing 10 . The amount of beveling is made 
regularity, and also it makes an input possible by the ratio and offset In this case, the knot of the appointed 
range performs amendment processing so that it may become smooth. 

[0069] Moreover, this equipment can respond also to processing of the spectacle lens which bevels a part of 
front face of a lens (it is suitable at things in the case of rim loess), and rear face for a design. Make the beveling 
approach generalize and memorize and it is made beveling processing data using other processing data, and also 
such design beveling can be made to be able to respond to a ball type configuration, and can also be made to 
memorize as beveling processing data. Equipment obtains beveling processing data and carries out the grinding 
process of the lens with the beveling configuration specified by controlling actuation of a lens revolving shaft and 
the lens grinding sections R and L 

[0070] Although the above example explained the lens revolving shaft and the grinding stone revolving shaft 
taking the case of the equipment which it has perpendicularly, there are a lens revolving shaft and a revolving 
shaft of a chamfering-of-the-edge grinding stone (grinding stone which carries out grinding of the KOBA angle) 
horizontally mutually, and they can apply this invention for the carriage holding a lens revolving shaft also to 
winding **** type equipment. 

[0071] Moreover, it is applicable also to the equipment which has the revolving shaft of a chamfering-of-the- 
edge grinding stone in the direction which intersects perpendicularly to a lens revolving shaft. In this case, what 
is necessary is just to perform transform processing in calculation of chamfering^of-the-edge processing data 
as what the revolving shaft of a chamfering-oFthe-edge grinding stone rotated 90 degrees in the direction of a 
lens revolving shaft. 

[0072] furthermore, although the operator was made to input a beveling ratio and the amount of offset as 
beveling processing data in the example, if it has the program to which beveling processing data are changed 
with data, such as KOBA thickness data (further — arris processing or common processing — or is it rim 
loess?), it is automatable from roughing to the last processing. Moreover, you may enable it to change the 
processing data determined by the program of automatic processing. 
[0073] 

[Effect of the Invention] As explained above, according to this invention, beveling processing for which it asks 
can be performed easily. Moreover, the directions input of the amount of beveling for which it asks according to 
the thickness of KOBA can be performed easily. 



[Translation done.] 
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2o©7 -7jnT5 2 3. 5 2 4 *f#OjK£7- A5 2 
20 7\ 9J5£7-A5 2 7*Isie-r*DC*-* (S^tf 
r) *DlsHE»»> ME7-A5 2 7(0HK**Hlbr 

Dc*-*©BK*Barrs-b>*-«5 ioi^hx 

-f^504, 5 0 5. »J5E7-A5 2 7©|5BS*&tfc 
ffl L r U > Xgy f*ffi©JBtR*f# £ /c&©# r > ^> 

c©u>xnfj^aj4 o oommt^m^mtm-mm 

AfCiS«FPB¥3 - 2 0 6 0 3^i»*WK:Bltt'C* 

/cU>X/»a , J5ESB4 0 0tt. ^^3-2 0 60 3-^i 
30 n«to, MffiWA^a6 3 0R:j:QttWc#Lrmi« 

*(C»-3C»t:»WP3ha. «IS7-A5 2 7»T 
*©W»6iglSU U>XSuMfflfffffiR^L/ 
>XfgS®»fB^ti^tiCC*fU-C7 ^-7-523, 5 
2 4 43«0TU>X/9£»]£-ra©-C, SIJS7-A5 
2 7©T^©^ffi**^>*fe;l/*r^3^;U^^^ 

[0036] u>x/i (aA'i) ©9js«, mimm^ 

a6 3 0CC<t0U>X«H5S54 0 0*iJ«3tt, 
40 7-A5 2 7^@li±^3^r7^-^->i-5 2 3?rU 
>XB9ffija«f 3 6 U> X*@Ik3 C 

itCcfcD, u>x»ffiJi*fiB©}Btt*»fc«. ;>cec7 

-5->i-524^U >X«ffiS«f ffiKl^S 3 #X*m 

v&m (m¥3 - 2 o 6 o 3m±m#micmmx 

[0 03 7 ] <«t8P9>H 8 ««iB©Mf>%^rflns 
^^i^^ e 6 0 0«Kg±tt©SUffll^f^$iJiSl 
SP-C^O , m9fk^ 1 0 . A^SB 1 1 , 7>f^DX>f^ 

i l o, &y* h-fe>^g^$^rc^ 0 $/c, Yv 
50 ^62 0^6 28«^LTSttffl. BKffl©**- * 



7 

#S«Stm>4. U>X8fHiJ»3 0 0R»©1f-«#* 
-£3 1 0RStfU>X5JFBlja$3 OOLffl©*-**- 
#3 1 0LCtjg»3*ifcF5-f;<6 2 2, 6 2 5 flD 
JKW-**->3 10R, 3 1 OL0@JEh;l/^« 

^-en-en^tBur»gp6 o occ7 ^ - F'<* 
a. *08pa6oottc©t»«*u>xifBaa3ooR ( 

3 0 0 L©»MrfWffll*\ U>X[il^cr)$fr«I«:^Jffl-r^ 0 
[0 03 8] 6 0 Itt^-drOiSSfiJCffifflSnS-O 

*u>xjBii(Mii*««-r*=j>t;a-*8 5 i. io. 

3--KX**^6 5 29*»|*'f*Ct3Wr**. 6 0 
2 »10E«nrt "f -5 fc»<D 7*P y 5 ALIBIS S tifc£ 7* 

[0 03 9] «±©J: 5ftflteS4»oSaiK:teC»r , * 

[0040] fffigB. HMM (itfe) CWStt* 
fl*tt»JESH (ftiHU - 9 3 1 6 4#5$JH) fc «fc 

*S«BCC4S. ft*Stt % o&cgt^3ft£ii 
B*JKtfJ&A*»l lt^LTgffl^OPDffi (S 

A^*r^>o ttor, jnix*su>x©tm» ^b-A© 
fc, -vyytoi:. w-mx. mmmx^comxt- f* a 

^SH 1*«BLTJBSA*«. Rtt£*>*>© 
-*65 lfcjSfiu ccD^-^tca^urttlittf 30 

[0 04 1 ] ft^ttfiH^U>X6C»f5i©JBil** 

iv * + * 1 5 2 x.WMifh 0 mjLowmfiser u 

fc&. A^SBl lKRfcfStifcX*- FX-f 

[0 04 2] ^*-F«#CCj:0ll«»»6 0 0». tttt 
#fi>^&6 3 0, U>X^giJSgP4 0 0. Wft^ 
>y?n/c^SaxU>XcD[e!licoS4{ / Pt$iJffl)L, W7 

jSE^sWBSSStirt^. Witt. *^Mil^-tfiSIA 
K<fc£^¥5-2 1 26 6 i^ccB«cciEttsnr 

[0043] +y>WfcWETT4i. OCCtt 50 
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[0044] ^C^T, 1 0 ©MttffiBM fi<7)A 

*R^>a ^u-^3>Bffl{cWjfefos. saw flux 

XtiST^tl 0 0%<bT& o 
[0045] ffiBW«4>A#tt, 0 1 Ott^T^ 5 U 
-^a>Hmi:CC^SnSffiK0Jt*CDft«7 3 04 

(H9 (a) ectett£JjnX,£P) *U>XBfffifflX»a 

t£&r#& (09 (b) $jfg) . C©»£tt. 01 0 
fcnf*-*:?-^ hg©gfc{l7 3 lMt^ BBWifc 
$t ro%j iu hfi4 ro. 3 j trti 

+y>fto:a©*JB|3 0. 3mm<DM& 

o*tf 5 c ttaaft-rsc iec&s. 

[ 0 0 4 6 ] {±±ffi5«:J:a^y'>Jl!XrcD+y 
J#oj:5ccJDX4tt-rj:^K:^orc^»^{c«, tt± 

(D*-^»*hJiSafc** 2>f)K i!HH»Cctt^©J: 
OicLT^^Ci^r^e (01 3#M) . Wxtt, 

•^y>»nx(Dii^-ctt, +y>»ffii+y>w^xto* 

K*fj£L/c2^Ql . Q2 ©n^flLBt^jaccM^TU 
>XJ«]atK4 0 0K:j:OIO»-S. *E3nfc2jS 

cc*t ur c <d 2 jm itt±w anmfc w 3 ti & a '< 
taorhtt+«K:/h8c>©r, 2*©jas±ccftna 

[0047] i/c, C©<t542*C[)3/<(4a©a i JS£* 
^>^lig«±cDfii (Mill tLhBEOf— /<-H#tt 

■rfta^2. 5 a <Dt*\t, mwLitmzG%y±t? 



(6) 



1 0-2 25 8 5 5 
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[ 0 0 4 8 ] *fc> WttttZWSWttmvVkti)* 
tt> 3C®J:9fCl/C6&l> (El 4 #18) o 

«:2Maa*is-feiS«Li ^irkehq^si . mm 

£Dl £T£„ S/SSi fr6+y>»ffi£*y>JW*£ 
BHD2 «cJWSE»Di <D®£X*S3 aWBIjftPi 
[0049] HOS 6 0 0 «*JSfc<fc Off &ftfc="<tt 

■ . y„ . z n ) (n= 1. 2, 3, N) *mZ>. * 



[0 05 0] »c»r, »§P6 o o ttfffctifcBESffiffi 

MU*fc»^r>T****ttl 2 1, 152 (ft9^ 
[005 lj U>XBIBi <****#12 1> 15 

io 2) =&s«giur»acc3*-rs&6*iai*x«i, mwj 

[0 05 2] 



(x-X) 1 + (y-Y) 2 = (z-Z) 2 tan 2 6 (ft 1 ) 

oniubl zttz«^cc*i*s*«ro<UfctfrK 

Z = z- .{1/tan 1 0'- [ (x-X> ' + (Y-Y) 2 ] } 1/2 * 
2) 

*fc«<0»Br»Y=Or*9. *fc. 0 = 4 20 
5S©fe(D4fiefflLr^S<0'C. tan 0= ft 
25$tt. 

Z = z- { (x-X) 2 + y 2 } 1/2 (»3) 

iftS. £<Dft35£© (x, y, z) 0 *» 

(x n , y n . z fl ) fcft\LZ©»*tt*#«>SCi 

»^«ctt % ^2©s©x, ytamxccMBotr 

30 

[00 5 3 ] ctit*»Stt»^«turtt*©J:5«: 

tf5. a2a>z<Dfi4jwiTscc*fcf). xofii 

CCm Mm5K3 3 (Xtt3 6) &CJ; 
9. U>X8fflOiiK0ttf5«^*«lK:4or«Hl-r 

[0054] an^onpKeeoKEa^sTjAJ: o ^ 

<TS «>©(!: LT, 2&S«fc»lIJiiE (SgSS^iE) © 
SBMUI <«fRI¥5 - 2 1 2 6 6 1 -5H?#JH) tft> 
(ifi<HWfcffl»X©^^ 40 

^a?ifflEa»<bT^x n 

X0Ki4^«2i&g<hT^^r©X(Dffl^*^^ e * 

Or, X©«l£2ESBflW*tt (x B , y n , z n ) * 
M&®mo^l£RALXZ®Wckm**#>. CtiZZ 50 



max t?Z 0 ttc, ^©i*©aXttB*ffiffif5J!lDX^ 
<hf£o (x n , y n , z„ ) * 

tt f&i&£Wtt&tC%<D£%<DZmax C<D@(E 
ft££t ( i = 1, 2, 3, , N) <tU £MIKM 

^TWH-rscttctD, -en^n€i r<DZ<D^*ffi 

Zmax, . *©B*©X. £X< t TSffil&O ttlXffllEr 
-3? (X, , Zmax , , £ , ) < i = 1 . 2 . 3 , •» 
N) 

[0 05 6 ] C0DJ:5K:X(DfiI (u>XHMSIA£iE51l 
f£#©BifiBffili) *jfecc8HEur, z*»ift.(i/>x* 

[0 05 7]^*$, Zmax ! *>6*fflSh*. ffiffiffiS 
ffi©«*S©Z«*|nifijcB (HiSWIr«Zmax , +3 0 
mm) ^ Zmax, <D&MV<Daj<m SBgCCt 0 ff 6tl 
fcn^ttH (CCC«affi||J<D3^*fiCg) cfcOfiOit 

1 OCca5KLrfHII«CC*061*4. 
[005 8 ] «±©<t ^ttffiWfflX^-drOttffCCJ: 
0, ^SP10KlMB«JDX7 :r -^K:S^<^^^U- 

<3EH«tt«S*7 1 O^S^Sn, 3 6tcJDX**** 
^«:@e-r*iHE*-v;i/7 1 1 % 
Tv>-^7 1 2, g/hnyW{4B*7n-r-7-^7 1 3a0* 
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? S 3 rttiatCtDWBL 5 KKBtt 7 2 0 #fi5* $ ft 5 . 
^WiSffirtt, iA3;Wfil^Tv-^7 1 2iCte 

fi6fflUrH(S*-y^7 1 i*ax**t**ecHR3 
fen bc o ffiij^'s^ stisa^fc&s. 

C0 0 5 9]ffiK0JBtt*SO5Lfcl>i*tt, ffifRDIt 
*©*ff 7 3 OVt&*7t 9 hS0tttt7 3 1 £A*S5 
1 1 <DX -f 7 *K J: 9 ^MT £<, MUB6 0 0 £HA 
*3 txtcBlcm^Wm JOX©:?- *(Mt»4 Lit 

[0 06 0] mwo\mt*y*>v vmt. m\ 

[0 06 2 ] RFfM©MK9»rffi^tS^f#6ti/c6, Wtf 
[0 06 3] ffltoXtt, ££©*IE£5 3 0 ##«Ctttni 

oor, 3ooL^-en-enwiu>xijtcx-7^ f 

£*<Dt&i£B3 0ttliKL«C3&S6»WlXU 

ccsfBU-rs. ffl*£53 o<7)u>xij-v<D^Kia«, u> 

£ 0 Sfc. 8HJM56 0 0«U— #*-*3 1 OR, 3 1 
OL©*ft*h©0Eh;U*« (*-*ftfir«fc) £Si 

tt. ttSDXU>X(D|5||g*±»Stifeec. ±Mb)lt> 
tcaofc»J©fflffiE3 0©U>X«J^©£«|£±«>S 

*>£&gl^£KiLU U>X®S^©h^;U£iStt£ 

[0 064] fflJDX3&J»7T& t+y>»XCC84. ©J 
W6 0 0 6 0 3 K:fBtgL/c^y>Jjni 

r-£&cg-?t>T, f±±*£E3 1 («fBftIX<D}§^* 
Si*CC|*tt±»B3 4*«efflrS) 

i u>x*^©»»**iaiur+y>ttix*ff 5. 

[0 0 65] ^V^MJMWJhtch. 3l****ffiflM 
flQXK^6 0 mm 6 o o wf- y 6 o 3 cce« 

L/cffimO^X^-^S^T, MM/8©MIfc5£53 
2Ktf&ffiffl©ffiflMS53 3 («fflftlX©fg7R<D*Si 
*tt> MK©S3 5. 3 6*«fWTS) fcffiflflJPXf 5 - 
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[0 0 6 6] ffiKffi53 2©*Stt, g'N? <k 0 $>P± 
l>itS5 4 mm<D<h C ZifiWfotiWML U >X(Dn^>' 
»lX^P«cfiaH-S«t58ca*8P3tiS. C^iiU>XJ 

^sw-sjBttoffiKoaxjwsftw 
[0 06 7 ] ia±«+y>ftn:«:ffiiK:iorsiBBUfe 

¥*DX©i*©ffi»0aoi:t$»Stffi^6»ffi*'r 

10 atCPlffiriS. *fflg&6 0 0ttC©A*fc»-3*3ES 
BKOIUto^-jrtftteft traUfcttEItflttfTo 

[0068] \s>xBtkKttLxm%:zm®wm*)mx 
o*-r*«BtflB&r**ttr«>fii»- w*tt mi o 

©J: 5 ft > * $ U- > 3 >Hffl±©3ES»««^ 7 1 0 
CCttU ®ffi , 3 4ttru>XKrBBX»affi©fg£i. ffi 

"4ft. ttmt*7*v bvi>AX^mt'?z>. com 

[0 06 9 ] *fc> *»KttU>X (CifciJAUX© 

KO-rSE«u>X<oaiXK:t>3tj£r*S 0 t©J:5ft 
f s !T-f>aBKOta:. ffiffiO*tt4H8{fcLrEtt3-&ft 
©JjaXr-^^^rS^O^Xr--^tcT^^ 5 

30 fc<C<b^"C^^ 0 SBttffiKDJax^-^^ffT, u 
>X@KI*iU>X8fBiJSBR i L©»ff*«HP , r*C4 

[0 0 7 0] &t±<Dm&fflV\t> U>X[5ISI4<higS|nI 

40 [o o 7 i ] *fc % u>x@KH«:#Lrit3Srrsj5rfii 
ffiBWrax-f-^owmccfciirtt. ffiJKBS5© 

@fett^ u >X|il^f4^)tc 9 0 SB£ L /cfe©tU 

[0 07 2 ] £e>K, UttWCttffiKOjSDX^-^it 
BfflXOJk^S^y^^ htt£»ft*#A**r*<fc 
^CCUro/c^ v n^'If-^ (MtCtt+y>ftlX^¥ 

so *»jnx*r. a«6{b-r&ci*J-c#-5. gisjn 



(8) 



1 0-2 25 85 5 
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[0 0 7 3 ] 

[0 i ] &m±&<D®mzmm**>®v$>z>. 

[03] U>Xft?^±»10 0Stfl/>X^t^ 

t» 1 5 o «»?a-r sfc«>©H-c*s. 
[04] i/>xif9jS3ooR©»»««*«?)!raia 

[05] U>Xi^»30-0R©«flE4K9!raflBEK 

E0-C&&. 

[06] ffiE2i^MXU>X<D|5ie*^<b»XU> 
Xtc » *» £ EBEftiSf ©M^ 0r * £ . 
[07] U>X»»J£»4 0 0 4SiWrSHr*i o 
[0 8 ] IM^SKDiM^^W^a y ^it 

[09] +y>jDia«:*j^su>xaHiipj©=>^*, 
Jt*(c»-^c»rfflBt*fT5«*tt9!-r*iar**. 
[010] ffiBKOSOA^iBffi&a^s >3>®* 



10 



20 



[011] ffiffi0Jt*i*7H2^ hS©A*^r. 

<T0r&£ o 

[012] * * ? **;I/y£«£E<fc©T*£iKf 

0igmDJnx7 : -^^3R^^a^Ba-r^>0r^^ o 
[013] +y>ttr"W>+y>j»3Wf---^-iHt» 
oi:^(clHii*Jtr«i:5cc4ori^tB^«:*$^r. ft 

£0~c&3. 

[014] ri/^ccw-riaroojt*©^*©***!* 

1 l AASP 

32. 33, 3 5. 36 
100 U>X^^^^±» 
12 1.15 1 

2 0 4R, 2 0 4L rut**-* 
2 1 4R. 2 1 4L /W**.-* 
300 R. 300L U>X5fBUSP 
40 0 U>XJWH£8 

6 0 0 MfflflS 

60 1 -f>^-7x^X@gg 
6 50 U>Xtt»«W£JBB 



[02] 



[09] 



300L 




n 

> 60 



.300R 

-34 
^30 
^36 



(a) 



<b> 







n 






m 



m:nM:6 








n 









m:n=4:6 
Ad-0.3 



II 1 ] 



1 2 3 4 5 

i & it sp Ti no%] ran rssn noox 

*?-b*H I 0.3 1 1 Q.ll I 0.0 1 I 0.3 1 1-0.2 
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